Improved electroporation procedure for genetic transformation of Dekkera/Brettanomyces bruxellensis.
Yeast Dekkera/Brettanomyces bruxellensis is one of the most common contaminants in wine industry, but also one of the most promising candidates for large-scale bioethanol production. Brettanomyces bruxellensis not only produces and tolerates high ethanol concentrations, but can also ferment cellobiose and adapt to lignocellulose hydrolasate. Furthermore, genome sequences of several B. bruxellensis strains are available, and efforts have been made to develop tools for genetic transformation of this yeast. Previously, we reported a successful transformation using lithium acetate/PEG method and electroporation, however, with very low transformation efficiency (10-20 transformants μg(-1)). Here we describe an optimization of electroporation procedure which resulted in a significant increase of transformation efficiency (2.8 × 10(3) transformants μg(-1)). Several key transformation parameters were optimized including cell growth phase, density of cells in the transformation sample and electroporation settings. We determined that treating the cells with both lithium acetate (100 mM) and dithiothreitol (35 mM) synergistically improves transformation efficiency. Using the described procedure around 500 transformants can be obtained per transformation sample with 180 ng of non-homologous linear transforming fragment. Additionally, several transformants were obtained with less than 1 ng of DNA demonstrating that this procedure is adequate even when very limited amount of DNA is available.